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(2) The social factors that affect the selection of dam site are,
Citizen desire to accept the project, Establishment of people and
preventing migration, right of water distributions in the region
and improving the standard living for the individual income.

(3) The computer program that provides the management system
with data bases will be extremely useful especially in cases when
experts are not available.

(4) Most of the site engineers have a lack of knowledge about the
factors that affect the selection of dam site.

consolation is too expensive. This situation is very common in
Yemen construction projects.
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Table 3. program evaluation answers.

Res. Experience Running Consider Program Saving
no (year) program all. applicability in
factors Time &
Cost
1 20 Simple/easy Yes Very good Yes
3 13 == == — —
4 12 == == == =
7 10 == == Good ==
8 8 == == == ==
9 6 == == == ==
10 5 == == —— —

4. CONCLUSION

Based on the results obtained in this study, the following
conclusions are drawn:

(1) The important factors that affect the selection of dam site are:
Social factors, Physical factors, Political factors, Economic
factors, Environmental and Human factors.

< —
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project. 6.45 24.5
Right of water distributions in the
region. 7.32 8.8
* Physical Factor, such as: 6.86 8.24
Topographic Factors 6.83 8.22
Hydrologic Factors 6.62 7.95
Geological Factors
Availability of materials 6.08 26
* Political Factor, such as: 5.59 24
Population social stability
Providing national security 7.1 19.5
* Economic Factor 6.54 18
Cost of the dam. 5.78 16
Availability of water resources. 5.75 15.8
Cost of operation and maintenance.
Availability of local labors.
*Environmental Factors, 6.00 37
such as: 5.13 31.6
5.08 314
Flood mitigation.
Health improvement.
Environment recreation.
%
M= NX100/ >N
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Table (1) percentage of the mean of frequency for collecting data

(Main factors)

Main Factors Mean of frequency  %0f mean
answers of frequency
(N) answer
(W)
1- Social Factors 6.94 21
2- Physical Factors 6.76 20.5
3- Political Factor 6.46 196
4- Economic Factor
) 6.43 19.5
5- Environmental
6.35 19.3

Factors

W'=Nx100 /3N

Table 2. percentage of the mean of frequency for collecting data
(Secondary factors)

%Mean of
Frequency Frequency
Secondary Factors answers(N) M)

* So Social Factors
Citizen desired to accept the 7 26.5
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Figure (2) Development and usage flow chart of the proposed system of (ESSDS).
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(¢) The economic factors that affect the selection of dam site
according to their importance are as follows: cost of the dam,
availability of water resources, cost of operation and maintenance,
availability of local hand and cost of temporary constructions.

Depending upon the previous factors and the results shown in
table (1) and table (2), The researcher concluded with building a
management system which can be used to select the suitable dam
site as shown on Fig. (1). The evaluation of the system was
achieved by presenting the facilities of the developed system to the
respondents and then asking them to answer a questionnaire
form.

The years of experience of those selected personnel ranged
from (5-20) years of experience as represented in table (3). The
results show:

(a) All the answers show that the running system can be used
in selecting suitable dam site.

(b) All the answers show that the running system is simple
and easy to use.

(¢) Regarding the question about the program included all
the factors that affect the selection of dam sites, all the users
answered (Yes).

(d) With reference to the question on the efficiency of the
program in providing suitable selection of dam sites, six of the
users answered that the program was very good, and four of them
answered that the program was good.

(e) Regarding the question about if the program can save time
and cost, all the users answered that the program would have a good
saving of time and cost that is usually spent on the selection of

suitable dam sites.

®
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f- Site spemﬁcatlons.

By using this information, the developed Expert System (ESSDS)
gives the result which may clarify the following:

a- The suitable dam site.

b- The type of the dam.

c- The negative impacts of selecting unsuitable dam site.
2.5 Evaluating the System

An evaluation study has been prepared to show the system
efficiency in selecting the suitable dam site. This was made by
selecting a group of engineers to evaluate the suggested management
system.

3. RESULTS

Based on the analysis of the answers in table (1):

All the answers consider the following factors which are
arranged according to their importance in selecting dam sites in
Yemen: social factors, physical factors, political factors, economic
factors, and environmental and health factors. Table (2) shows
that:

(a) The orders of the importance of the social factors that
affect the selection of dam site are as follows: citizen desire to
accept the project, establishment of people and preventing
migration, right of water distributions in the region and
improving the standard living for the individual income.

(b) The orders of the importance of the physical factors

which affect the selection of dam site are as follows: topographic
factors, hydrologic factors, geological factors, and availability of

materizls.
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extracted from the 11terature and the field survey which both include
the factors that influence building the system structure. It is
considered as a knowledge base for developing an expert system for
selecting suitable dam sites. The system has been developed by using
six stages as illustrated in figure (1) and figure (2). These six stages
reflect the analysis procedures that progress from broad generalization
to the specified selection of dam sites. These stages are:

1- Identifying the effective factors of dam site selection.
2- Identifying the effective factors of dam type selection.

3- Identifying the order of the effective factors of selecting dam
site and its type according to their importance.

4- Identifying the percentage of the mean frequency answers for
each factor importance.

5- Selecting the suitable dam site.
6- Selecting the type of the dam.
2.4 Running the Developed System

To execute the developed system and realize the selection of dam
site and its type, firstly this system must be provided with the
following pieces of information:

a- Social factors specifications.

b- Physical factors specifications.
c- Political factors specifications.
d- Economic factors specifications.

e- Environmental factors specifications.

v
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(a) Field survey for the most dams which have been constructed
and the dams which are still under construction.

(b) Field questionnaire was made for:

- Collecting data from the experienced engineers on the
construction dam projects and the selection of dam sites.

- Selecting a study sample from the engineers who have no less
than five-year experience in executing dam projects. The length of
their experience is ranged from (5-20) years.

-Developing questionnaire forms based on the results of the
literature survey. The questionnaires include the following sections:
the importance of dam construction, the construction methods, and the
factors that affect the selection of dam site in Yemen. These factors
have been further used as a basis to build a management system for
selecting suitable dam site in Yemen.

(c) Interviews were made with experts who have a good site
experience in the execution of dam projects to know the factors and
the criteria that affect the selection of dam site in Yemen. These
experts gave their decisions on the selection of dam site; and the
reasons behind their decisions were recorded and arranged as rules
and criteria in the suggested management system.

2.3 Development of Expert System for Selecting Suitable
Dam Sites

In developing a suggested management system for dam site
selection, concepts have been developed to construct a management
system that is capable of advising the engineers on the dam projects
and selection of dam site. The researcher depended on the data

< —0
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1. INTRODUCTION
In Yemen, there is an increase in water demand especially

for agricultural, industrial and domestic uses. Also, there are
limited water resources in addition to frequent repetition of dry
years. Therefore, construction of dams becomes very necessary
which started in the early eighties. Usually, in the selection of dam
site, physical, economical, social, environmental and political
factors should be taken into consideration. Unsuitable sites of
some dams in Yemen caused technical problems in those dams. In
this study, all factors, which influence the selection of a dam site,
are considered. These factors have been used to design a
management system. This management system has been
developed by using an expert system to select suitable dam sites in
Yemen and other countries also.

2. METHODOLOGY

The research methodology followed in this study includes five
parts: literature survey, field work, developing a suggested
management system, running the developed system and evaluating the
system.

2.1 Literature Survey

Literature Survey was made to show the aims of dam site
selection, and their requirements, and identify the available factors
that affect the selection of the dam site.

2.2 Field work

In this part of the research, the possible criteria for selecting a
suitable dam site in Yemen have been identified by using three ways:

N\
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DEVELOPING AN EXPERT SYSTEM FOR THE
SELECTION OF SUITABLE DAM SITES IN YEMEN

Dr. Ahmed M. ALGunaid’

shamhan@gmail.com

ABSTRACT

Dam construction is considered as one of the main aims of
water resources development in Yemen. However, dam
construction has many drawbacks such as the lack of considering
integrated management in dams’ construction. The choice of
location is considered as one of the challenges for the
development of dam construction in Yemen. In this research,
many necessary criteria have been used to develop an expert
system for the choice of dam location.

The development system can be used in Yemen and other

countries also.
Key words:Dams,Expert System,Sites
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